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(54) Apparatus for and methods of 
providing a multiplicity of streams of 
air-entrained fibers 

(57) Acolumn of fibres in a flow channel 
78 of a disintegrator 26 is split into 
separate air-entrained fibre streams 
through ports 202, 204, 206, 208 of a 
splitter32 and associated airconveying 
conduits 21 0, 21 2, 21 4, 21 6 which are in 
communication with the respective 
ports. Thus, air is directed through a first 
conduit210to split and drawfibres from 
the channel 78, past the port 202 and into 
the conduit 210to be conveyed by the air 
stream. Similarly, air in condu.it 21 2 
splits and draws fibres through port 204 
and into the conduit 212to be conveyed 
thereby. The fibre streams in conduits 
210 and 21 2 are respectively led to be 
deposited on respective first and second 
air laying means 34and 46, for forming 
first and second web components 1008, 
1010. The port 208 is a dusting layer port 
which allows a fibre stream to be split 
from channel 78 and led to form the 
dusting layer in the first air laying means 
34.Thefibre streams are used to form 
articles such as disposable diapers, 
incontinent briefs, sanitary napkins, 
bandages etc. 




The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
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SPECIFICATION 

Apparatus for and methods of providing a multi- 
plicity of streams of air-entrained fibers 

5 

Field of the invention 

This invention relates to providing a multiplicity of 
streams of air-entrained fibers. More particularly, the 
invention relates to splitting a column of fibers into a 
1 o multiplicity of fiber streams and entraining each fiber 
stream in air, clumping of the fibers in the apparatus 
being minimized, 

Background of the invention 

1 5 Absorbent articles such as disposable diapers, in- 
continent pads and catamenial napkins generally in- 
clude an absorbent core that hasa multiplicity of 
components so as to improve the absorption and re- 
tention characteristics of the absorbent core. Recent 

20 advances In thefield of absorbent cores have dev- 
eloped a relatively newclass of materials known as 
superabsorbent polymers or absorbent gelling mat- 
erials (AGM's) which can be incorporated along with 
absorbent fibrous materials to form improved 

25 absorbent cores. Multi-component absorbent cores 
wherein at least one component consists solely of 
hydrophillicfibers and at least one component con- 
sists of a substantially uniform combination of 
hydrophillicfibers and particular amounts of dis- 

30 crete particles of absorbent gelling materials, have 
been found to be especially efficient and effective in 
absorbing and containing bodily fluids. 

Several difficulties are encountered in manufactur- 
ing absorbent cores; having a multiplicity of com- 

35 ponents especially wherein at least one of the com- 
ponents contains discrete particles of an absorbent 
gelling material. While such absorbent cores can be 
manufactured by two or more separate and com- 
plete core-making apparatus, the costs of providing 

40 such a system is prohibitive. Accordingly, it would 
be advantageous to provide a single apparatus for 
forming fibrous webs having a multiplicity of com- 
ponents. 

In addition, because absorbent gelling materials 

45 are generally significantly more expensive than 
readily available hydrophillicfiber materials (e.g. cel- 
lulose fibers), it would be advantageous to reduce 
the quantity of absorbent gelling materials in the 
core by not spreading absorbent gelling materials 

50 throughout the entire core but by targeting them in 
specific areas or components of the absorbent core. 
However, with conventional airlaying apparatus, it is 
difficult to limit absorbent gelling materials to only 
one component. Thus, it would be advantageousto 

55 provide an apparatus and method for forming an 
absorbent core having a multiplicity of components 
wherein only one of the components contains a 
small amount of AGM in the critical areas ratherthan 
throughout the entire absorbent core. 

60 One solution to providing an apparatus and 

method for forming such an absorbent core is to split 
a column of fibers formed by a disintegrator into in- 
dividual streams of fibers which can be individually 
directed to different airlaying apparatus or different 

65 portions of the same airlaying apparatus. However, a 



majordisadvantage of attempting to split a column 
of fibers is that the fibers tend to clump and accumu- 
late around the splitting mechanism. In particular, 
when afiber column is split by mechanical means 

70 such as a doctor's edge ordividing plane ordiverting 
vane, the clumping phenomenon is especially acute. 
Thus, it would be advantageousto provide an appar- 
atusfor and method of splitting a column of fibers 
into a multiplicity of fiber streams while reducing the 

75 amount of fiber clumping. 

Accordingly, it is an object of the present invention 
to provide an apparatus for and method of splitting a 
fiber column into a multiplicity of fiber streams. 
It is also an object of the present invention to mini- 

80 mizefiberclumping during thesplitting of thefiber 
column. 

It isafurtherobject of the presentinvention to pro- 
vide an apparatus for providing multiple, indepen- 
dent streams of air-entrained fibers. 

85 

Summary of the in vent/on 

According to one aspect of the present invention 
there is provided an apparatus for providing a multi- 
plicity of streamsof air-entrained fibers by splitting a 
90 column of fibers into multiplefiber streams and by 
independently entraining each of the fiber streams in 
air, said apparatus comprising: 

a splitting memberhaving 

a first port, and 
95 a second port at least partially laterally spaced 
from said first port, 

wherein a column of fibers is directed along said 

splitting member to said ports; 

first conduit meansfor directing a column of air past 

1 00 said first port so as to cause a portion of thecolumn 
of fibers to split off and be drawn into said first con- 
duit means to form a first fiber stream, and for en- 
training thefirst fiber stream in the air to directthe 
first fiber stream downstream, said first conduit 

105 means being in communication with said first port; 
and 

second conduit means for directing a column of air 
past said second port so as to cause a portion of the 
column of fibers to split off and to be drawn into said 

1 1 0 second conduit means to form a second fiber stream, 
and for entraining the second fiber stream in the air 
to directthe second fiber stream downstream, said 
second conduit means being in communication with 
said second port. 

115 According to another aspect of the invention for 
providing a multiplicity of streamsof air entrained 
fibers comprises the steps of: 

a) providing a column of fibers; 

b) passing the column of fibers along a splitting 
120 member having a first port and a second port; 

c) directing a column of air through a first con- 
duit means and past thefirst port so as to split off a 
first fiber stream from the column of fibers and to 
draw said first fiber stream into the first conduit 

125 means; 

d) ent ra i ning th e f i rst fi ber strea m i n the a i r ; 

e) directing a column of air through a second 
conduit means and past said second port so as to 
split off a second fiber stream from the column of 

130 fibersandtodrawsaidsecondfiberstreamintothe 
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second conduit means; and 
f) entraining the second ffber stream in theair. 

Brief description of the drawings 
5 In the drawings: 

Figure 1 is a partially out-away side view of a pre- 
ferred apparatus of the present invention; 

Figure 2 is a perspective view of the splitter chute 
apparatus of the present invention; 
1 0 Figure 3 is a bottom view of the splitter chute 
apparatus of the present invention; 

Figure 4 is a cross-sectional view taken along sec- 
tion line 4-4 of Figure 2; 
Figure 5 is a cross-sectional view taken along sec- 
15 tion line 5-5 of Figure 2; 

Figure 6 is a cross-sectional view taken along sec- 
tion line 6-6 of Figure 2; 

Figure 7is an enlarged cross-sectional illustration 
of a transition zone of a splitter chute apparatus; 
20 Figure 5 is a schematic ill ustration of thefirst dep- 
osition chute of the present invention; 

Figure 9 is an enlarged cross-sectional view of the 
first airlaying means of the present invention. 
Figure 10\s a cut-away view of a preferred dispos- 
25 able absorbent article such as a diaper having a dual- 
layer absorbent core formed by the apparatus and 
methods of the presentinvention. 

Figure 1 1 is an enlarged cross-sectional view of the 
insert core component of the absorbent core of the 
30 diapershown in Figure 10. 

Detailed description of the invention 

Whilethe present invention will be described in 
detail in the context of providing airlaid fibrous webs 

35 foruse asabsorbent cores in absorbentarticlessuch 
as disposable diapers, the present invention is in no 
way limited to such an application. The present in- 
vention may be employed with equal facility to pro- 
vide airlaid fibrous webs for later incorporation into 

40 a number of articles, including incontinent briefs, 
sanitary napkins, bandages and the like. 

Figure 1 0 shows a particularly preferred embodi- 
ment of a disposable diaper having an absorbent 
core formed by the apparatus and methods of the 

45 present invention. The disposable diaper 1000 com- 
prises a topsheet 1 002, a liquid impervious back- 
sheet 1004, and an absorbent core 1006 disposed be- 
tween the topsheet 1 002 and the backsheet 1 004. A 
preferred construction of such a disposable diaper is 

50 described in U.S. Patent3,860,003, issued January 
14, 1975 to Kenneth B. Buell. 

The absorbent core 1 006 preferably comprises two 
or more distinct core components. The absorbent 
core comprises an insert core component 1 008 (first 

55 web component) and a shaped core component 1 01 0 
(second web component). This preferred absorbent 
core is described in more detail in U.S. Patent Applic- 
ation Serial Number 734,426, filed May 15, 1985, by 
Dale T. Weisman, Dawn I. Houghton, and Paul E. Gel- 

60 lert. 

The shaped core component 101 0 serves to 
quickly collect and temporarily hold and distribute 
discharged body fluid. Thus, the wicking properties 
of the materials of fibers in the shaped corecompo- 
65 nent 1 01 0 are of primary importance. Therefore, the 



shaped core component 1 010 consists essentially of 
an hourglass shaped web of hydrophyllicfiber mat- 
erial. While many types of fibers are suitable for use 
in the shaped core component 1010, preferred types 
70 of fibers are cellulose fibers, in particular, wood pulp 
fibers. While the shaped core component 1 01 0 is pre- 
ferablyfree of particles of an absorbent gelling mat- 
erial, the shaped core component 101 0 may alternati- 
vely contain small amounts of particles of an 
75 absorbent gelling material so as to enhance its fluid 
acquisition properties. Other materials In combina- 
tion with the fibers may also be incorporated into the 
core component such as synthetic fibers. 
The insert core component 1008absorbs dischar- 
80 ged body fluids from the shaped core component 
1010 and retains such fluids. As shown in Figures 10 
and 1 1, the insert core component 1 008 consists es- 
sentially of a thin dusting layer 1 012 of hydro p hylic 
fiber material o verlayed by a primary layer 1 01 4 of a 
85 uniform combination of hydrophylic fiber material 
and particular amounts of discrete particles 1 01 6 of 
substantially water-insoluble, fluids absorbing, 
absorbent gelling materials. The hydrophilicfibers in 
the insert core component 1008 are preferably of the 
90 same type as those herein described for use in the 
shaped core component 1 01 0. There are several suit- 
able absorbent gelling materials which can be used 
in the insert core component, such assitica gels or 
organic compounds such as crosslinked polymers. 
95 Particularly preferred absorbent gelling materials 
are hydrolyzed acrylonitrile grafted starch, acrylic 
acid grafted starch, polyacrylates and isobutylene 
maleic an hydride copolymers, or mixtures thereof. 
While the dusting layer 1 01 2 of the absorbent core 

100 1006 is preferably a relatively thin layer of hydro- 
philicfiber materials, it should be understood that 
the term "dusting layer", used herein to denote a cer- 
tain layer of the fibrous web or as a prefix to identify 
certain elements which form or are used to form the 

105 dusting layer, should not be limited to such a thin 
layer, but includes embodiments wherein such a 
layer may be any thickness. For example, the dusting 
layer is preferably 1 .0 inch to 1 .5 inch 
{ 25 mm to 38 mm) thick with 1.25 inches 

110 ( 31.75 mm) being especially preferred, 

although thicker orthinner layers are contemplated. 

Figure 1 discloses a particularly preferred embodi- 
ment of the apparatusforforming airlaid fibrous 
webs having multiplicity of components such as the 

1 1 5 absorbent core 1 006 of the disposable diaper 1 000 
that is shown in Figures 1 0 and 1 1 . In the embodi- 
ment illustrated in Figure 1 , the apparatus 20 is 
shown to comprise a pair of counter-rotating meter- 
ing infeed rolls 22 for directing a roll 24 of drylapmat- 

120 erial into engagement with a disintegrator 26, the 
disintegrator26 having a rotary disintegrating el- 
ement 28 partially enclosed by a housing 30; a split- 
ting means or apparatus such as a splitter ch ute 32 
for providing multiplicity of streams of air-entrained 

125 fibers; a first airlaying means such as a drum-type 
airlaying apparatus 34 forformingafirstwebcom- 
ponent ; a first deposition means such as a first dep- 
osition chute 36 and hood 38 for directing a first 
stream of air-entrained fibers to the first airlaying 

130 meansandfordepositing the fibers on thefirst air- 
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laying means; an absorbent gelling material injec- 
tion apparatus 40 or means for mixing discrete part- 
icles of an absorbent gelling material with the stream 
of air-entrained fibers that is directed through the 
5 first deposition chute 36; a dusting layer deposition 
means such as a dusting layer deposition chute 42 
and hood 44 for directing a dusting layer stream of 
air-entrained fibers to the first airlaying means and 
depositing the fibers on the first airlaying means; a 

1 0 second airlaying means such as a second drum-type 
airlaying apparatus 46 for forming a second web 
component; a second deposition means such as a 
second deposition chute 48 and hood 50 for directing 
a second stream of air-entrained fibers to the second 

16 airlaying means and for depositing the fibers onto 
the second airlaying means; and a uniting means 
such as a uniting roll apparatus 52 for uniting the first 
and second web components. In order to simplify 
the disclosure, several elements or means which can 

20 readily be supplied by those skilled in the art have 
been omitted from the drawings. Such elements in- 
clude structural members, bearings, powertrans- 
mission units, controlling units and the like. Additi- 
onally, a first stream 54 of air-entrained fibers is 

25 shown in Figure 1 to be moving through the first dep- 
osition chute 36; a dusting layer stream 56 of air- 
entrained fibers is shown to be moving through the 
dusting layer deposition chute42; a second stream 
58 of air-entrained fibers is shown to be moving 

30 through the second deposition chute 48; an endless 
stream of insert core components 1 008 (first web 
components) is shown moving on the belt 60 of a 
first take-away conveyor 62; and an endless stream 
of shaped core components 1 010 (second web com- 

35 portents) is shown moving on the belt 64 of a second 
take-away conveyor 66. 

A preferred embodiment of a disintegrator 26 is 
shown in Figure 1 to comprise a rotary disintegrating 
element 28 partially enclosed in a housing 30. Asim- 

40 ilar-type disintegrator is shown in U.S. Patent 
3,863,296, issued on February 4, 1975 to Kenneth B. 
Buell. 

However, as used herein, the term "disintegrator" 
is not intended to limit the present Invention to 

45 apparatus of the type illustrated in the above patent, 
but includes apparatus such as hammermills, fib- 
erizers, picker ml Is, Hckerin rolls or any other appa r- 
atus which separates a roll or mat of fibrous material 
into its individual fibers. 

50 As used herein, a fibrous or drylap material or 
sheet describes any type of fibrous sheet material 
capable of disintegration into individual fibers. For 
example, thefibrous material can include fibers of 
rayon, polyester, cotton or the like, with cellulosic 

55 fibers being especially preferred. 

The disinteg rator 26 preferably comprises a rotary 
disintegrating element 28 comprising a plurality of 
rotors 68 and a housing 30 having a generally cylin- 
drical bore 70. A shaft 72 is journaled in the closed 

60 ends of the housing 30 such that one end of the shaft 
72 extends outside the housing 30 to permit coupling 
the shaft in a conventional mannerto a motive power 
source such as an electric motor (not shown). The 
motor continuously drives the shaft 72 in the direc- 

65 tion as shown. The rotors 68 are keyed to the shaft 72 



in juxtaposed relation, each being provided with a 
plurality of teeth 74 extending outwa rdly such that 
their tips are adapted to serve as impacting el- 
ements. As used herein, "rotor" refers to thin rotored 

70 discs. With the above arrangement, successive teeth 
74 impact the end of the infeeding sheet 24 as the 
rotors are turned. The rotors 68, when keyed into 
place and molded together, form an axial rotary 
cylindrical disintegrating element28rotatableabout 

75 its cylindrical axis. This configuration is preferred 
since it permits the favorable internal distribution of 
stresses set up during operation of the disintegrator 
26. 

The housing 30 partially encloses the disintegrat- 

80 ing element 28 and defines a flow channel 78 for a 
column of fibers between the disintegrating element 
and the housing. The flow chan nel 78 is sized to give 
from one thirty-second to about one-fourth inch 
( 0.79 mm to 6.35 mm) clearance be- 

85 tween the blade tips of the disintegrating element 28 
and the housing 30 so as to direct the column of 
fibers from the inner end of the housing toward the 
splitter chute 32. The housing 30 has a cylindrical 
bore 70 to partially enclose the disintegrating el- 

90 ement 28 and an inlet portion 80 which is slotted to 
provide an inlet opening having an inner end. (While 
the housing 30 may alternatively be comprised of 
additional elements, such are not preferred in the 
present invention). The inlet opening 80 is disposed 

95 so as to receive the fibrous sheet 24 and guide it to 
the innerend, which defines a sheet support el- 
ement, whereat an edge of the fibrous sheet 24 is dis- 
integrated. 

With the above arrangement, succesive teeth 74 

1 00 impact the end of the infeeding drylap sheet 24 as the 
rotors 68 a re turned to separate the fibers of thefib- 
rous sheet 24 into individual fibers. After separation 
of the fibers of thefibrous sheet into the individual 
fibers, a column of fibers Is formed across the axial 

105 width of the housing 30. As used herein, "a column 
of fibers" denotes a pattern or system of fibers dis- 
posed across the axial width of the housing. The rot- 
ation of the disintegrating element 28 imparts an in- 
herent velocity to the fibers across the axial width of 

110 the housing 30, whereupon a continuous column of 
fibers is directed around the flow channel 78 toward 
the splitter chute 32. 

As shown in Figure 1,the splitter chute 32 is prefer- 
ably joined to the housing 30 of the disintegrator 26. 

115 The term "joined" includes embodiments wherein 
the splitter chute 32 is a separate element directly or 
indirectly connected to or within the housing 30 (i.e. 
integral) or embodiments wherein the splitterchute 
32 is the same element as the housing 30 so that the 

1 20 splitter chute 32 is a continuous and undivided el- 
ement of the housing 30 (i.e., unitary). While the 
splitterchute 32 may bean independent apparatus 
from the disinteg rator 26, or the splitter ch ute 32 may 
be unitary with the housing 30 of the disintegrator 

125 26, such embodiments are not preferred. The splitter 
chute 32 is preferably an integral memberthat is 
joined into the housing 30 of the disintegrator 26. 

Figure 2 shows a particularly preferred embodi- 
ment of an apparatus (splitting means or splitter 

130 chute 32)forforming a multiplicity of streams of air- 
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entrained fibers by splitting a column of fibers into a 
multiplicity of fiberst reams and independently en- 
training each of the fiber streams in air. As shown in 
Figure 2, the apparatus comprises a splitting 
5 member 200 having a number of ports disposed in 
and along its surface. As shown, the ports are des- 
ignated a first port 202, a second port 204, a third port 
206, and a dusting layer port 208. The apparatus also 
comprises multiple independent conduit means, 

10 such asconduit ducts, fordirecting high velocity col- 
umns of air past the ports disposed along the strip- 
ping member 200- The conduitductsaredesignated 
in Figure 2 according to which port with which the 
conduit duct is in communication, so as to define a 

1 5 first conduit duct210, a second conduit duct 212, a 
third conduit duct 214 and a dusting layerconduit 
duct 2 16. 

The splitterchute 32 shown in Figure 2 is a prefer- 
red embodiment of the apparatus of the present in- 

20 vention. The splitter chute is shown in Figure 2 to 
additionally comprise a base 218, four side walls 220, 
222, 224 and 226, respectively, and a top wall 228 
which defines the splitting member 200. The base 
21 8 preferably extends beyond the lateral side walls 

25 222 and 226 to define flanges 230 having bores 232 
so thatthe splitterchute 32 may be bolted or other- 
wise secured in any conventional manner to the 
housing 30 of the disintegrator 26. Figure 3 shows a 
preferred embodiment of the base 218, the base218 

30 being shown to accommodate the discharge outlets 
of each of the conduit ducts. As shown in Figure 3, 
the discharge outlets are designated a first discharge 
outlet 234, a second discharge outlet 236, a third dis- 
charge outlet 238 and a dusting layer discharge out- 

35 let 240. 

The splitting member 200 provides a means for 
splitting the column of fibers into multiplefiber 
streams. The splitting member 200 directs the 
column of fibers to the ports where portions of the 

40 column of fibersare split-off into individual fiber 
streams. Theterm "splitting member" is used herein 
to describe a number of different structures having 
varying configurations and shapes such as ducts, 
pipes, sheets or combinations of sheets of material, a 

45 number of plates in combination, or a number of dif- 
ferent elements in combination. The splitting 
member 200 is shown in Figure 2 as a curvilinear sur- 
face defined by the top wall 228 of the splitter chute 
32. However, alternative preferred splitting mem- 

50 bers include a duct having ports disposed therein or, 
forexample, if the splitter chute 32 is unitary with the 
housing 30 of the disintegrator 26, the splitting 
member 200 may comprise a combination of a por- 
tion of the disintegrating element 28, the housing 30, 

55 and the surface of the top wall 228 of the splitter 
chute 32, together defining aflow channel 78 
through which the column of fibers may be directed. 

While the splitting member 200 may have a 
number of configurations, the surface in which the 

60 ports are located or disposed preferably has a cur- 
vilinear profile. A curvilinear profile provides angular 
displacement and velocity components to thef ibers 
to assist in separating and in drawing offthefibers 
into the individual conduit ducts without the pres- 

65 ence of fiber catching mechanical edges orwalls 



such thatfiber clumping is minimized. While flat or 
rectilinear splitting members are contemplated by 
the present invention, they do not provide this an- 
gular displacement advantage as will be described 

70 later. In addition, when the splitter chute 32 is joined 
to the housing 30, a curvilinear splitting member ac- 
commodates theshape of the disintegrating element 
28, While the curvilinear profile of the splitting 
member is preferably circular in nature, a number of 

75 different curvilinear profiles would be equally prefer- 
red such as hyperbolic, parabolicor ellipsoid prof- 
iles. 

The splitting member 200 may be positioned any- 
where relative to where the column of fibers are dis- 
80 charged bythe disintegrating element 28. Forex- 
ample, the splitting member 200 of the splitter chute 
32 may be positioned relatively far downstream from 
the disintegrator 26. However, this configuration is 
not preferred because the column of fibers tends to 
85 lose its momentum and are subject to width biasing 
into fiber wads the fartherfrom the disintegrating el- 
ement 28 the splitting member 200 is positioned. 
Thus it has been found that in orderto have asclean 
and accurate a split as possible (a split which prov- 
90 ides consistent basis weig ht fiber streams and mini- 
mizes fiber clumping), the splitting member 200 
should be positioned as closely as possibleto the 
disintegrating element28, preferably adjacent to it 
so thatthe column of fibers is drawn away from and 
95 off of the disintegrating element as it is split into the 
fiberstreams. 

As shown in Figure 2, the splitting member 200 is 
provided with a number of ports. The ports put the 
columns of air that are directed through the conduit 

1 00 ducts in communication with the portion of the 
column of fibers that is directed along the splitting 
member 200 so that portions of the fiber column may 
be split-off and drawn Into the conduit duetto form a 
distinct fiber stream. Thus the ports provide an open- 

105 ingforthe intake of a stream of fibers into theconduit 
ducts. While the ports may take a number of shapes 
and configurations, a preferred configuration of each 
of the ports is a rectangular-shaped opening having 
an upstream edge and a downstream or doctor's 

110 edge. (These edges are shown and described more 
particularly in Figures 4, 5 and 6). 

In order to effectively and efficiently split-off the 
fibers, at least two ports must be at least partially lat- 
erally spaced from each other. As used herein, the 

115 term "laterally spaced" is used to denote that a por- 
tion of a port is offsetto one side of and out of align- 
ment with at least a portion of another port such that 
a line that is perpendicularto the lateral dimension 
would not intersect both of the ports. {Lateral being 

120 defined as the dimension across the width of the 
splitting member). Thus, a partially laterally spaced 
port denotes that a portion of the first port is dis- 
posed to one side of and out of alignment with a por- 
tion of the second port. The ports may alternatively 

125 and preferably be completely axial ly offset. In addi- 
tion, each of the ports may be either longitudinally 
aligned or spaced downstream upstream from each 
other. Theterm "longitudinally spaced" being used 
herein to denote that a port is disposed upstream or 

130 downstream from another. (Longitudinal being def- 
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ined as the dimension along the length of the split- 
ting member). A preferred configuration provides 
that each successive port be laterally spaced and lon- 
gitudinal ly spaced from each successive port This 
5 configuration providing the most efficient split of the 
fiber column. 

As shown in Figure 2, thefirst port 202 preferably 
is disposed adjacent a lateral side wall 222 of the 
splitter chute 32, an outermost portion of the column 

10 of f i bers thereby being split-off by the first port 202. 
The second port 204 is preferably longitudinally spa- 
ced downstream and laterally spaced from the first 
port 202 so as to split-off a second or central width of 
the column of fibers. The third port 206 is preferably 

1 5 longitudinally aligned with the first port 202 but is 
laterally spaced from both the first and second ports 
so as to strip off a third width of fibers from the 
column of fibers. The dusting layer port 208 which is 
provided to create a stream of fibers that Is used to 

20 form the dusting layer, is longitudinally aligned with 
but laterally spaced from both the first and third 
ports 202 and 206, but is laterally aligned with but 
longitudinally spaced from a portion of the second 
port 204. While the ports may be longitudinally and 

25 laterally arranged in a number of different con- 
figurations, the configuration shown in Figure 2 is 
especially preferred to provide a fibrous web having 
two core components, one of the components hav- 
ing discrete particles of absorbent gelling material 

30 dispersed through one of its layers. 

The first and third ports 202 and 206 are preferably 
centered relative to the second port 204 on the outer 
edges of the splitting member 200 so as to ac- 
commodate variations in the width of the drylap 

35 sheet that isfed into the disintegrator 26. Because 
the fiber streams that are formed from the first and 
third ports 202 and 206 are merged in the first dep- 
osition chute 36 downstream of the splitter chute 32, 
if there are any major variations in the width of the 

40 drylap sheet 24, this variation will not cause a signifi- 
cant change in the basis weig ht of the web compo-- 
nent {insert layer) formed by the first and third fiber 
streams because they are merged into a combined or 
primary fiber stream. Thus, the first and third ports 

45 202 and 206 should have equal widths and be posi- 
tioned symmetrically about the centerline of the 
splitter chute 32 or splitting member 200. 

While the dusting layer port 208 is preferably late- 
rally spaced and longitudinally spaced from all of the 

50 ports so that the column of fibers is more efficiently 
split into fourfiber streams, space and size con- 
straints require that the preferred embodiment of the 
splitter chute 32 have the dusting layer port 208 late- 
rally aligned with a portion of the second port 204 

55 and longitudinally aligned with the first and third 
ports 202 and 206. The dusting layer port 208 is late- 
rally aligned with a portion of the second port 204 
because the second port 204 is preferably much 
wlderthan thefirst and third ports 202 and 206 such 

60 that the loss of such a small stream of fibers will have 
a minimal effect on the ultimate basis weight of the 
core componentf ormed by the second fiber stream. 
As shown in Figure 2, the dusting layer port 208 is 
preferably laterally spaced from the centerline of the 

65 splitter chute 32 toward an edge of the second port 



204 so that any effect that the removal of the dusting 
layerfiber stream has on the basis weight of the 
hourglass shaped core component is centered along 
the ears of the shaped core component rather than in 
70 the primary absorbent area of the sha ped core com- 
ponent. 

The conduit ducts provide a means through which 
a column of high velocity air well as streams of air- 
entrained fibers are directed or conveyed. The con- 

75 durt ducts may be separate elements such as pipes, 
channels or ducts which are secured to the splitting 
member 200 adjacent the ports, or an integral el- 
ementformed by the positioning of plates as is 
shown in Figure 4, 5 and 6. The conduit ducts should 

80 be configured for flow rates of preferably greater 
than or equal to 1 3.93 dm 3 /sec/cm of disintegrating 
element 28 width and for velocities of preferably 
greaterthan or equal to 3048 cm/sec more preferably 
5080 cm/sec. Thus it Is preferable to make the con- 

85 duit ducts 1 inch thick and as wide as required to be 
in complete communication with the full width of the 
particular port with which the duct is in communica- 
tion. While the conduit ducts may have any particular 
cross-sectional shape, rectilinear ducts or curvilinear 

90 ducts having a radius of curvature greaterthan about 
6 inches are especially preferred. While rectilinear 
conduit chutes minimize air and fiberturbulence 
within the ducts, especially when such ducts are dis- 
posed tangentially to the curvilinear surface of the 

95 splitting member 200 adjacentthat particular port, 
curvilinear ducts are especially preferred due to size 
and shape constraints and equipment arrangement. 

The inlets of the conduit ducts provide a means to 
inject or draw am bient air into the conduit ducts at 
100 relatively high velocities. While the inlet ports may 
take on a number of different configurations, a con- 
figuration having an aerodynamic shape is believed 
to function to minimize air turbulence as the air is 
drawn intotheconduitduct. 
1 05 A preferred configuration of the discharge outlets 
along the base 218 of the splitter chute 32 is shown in 
Figure 3. The first and third discharge outlets 234 and 
238 are preferably aligned across the width of the 
base so that the first deposition chute 21 0 which 
1 1 0 merges the fiber streams downstream may conveni- 
ently be secured to both discharge outlets. Thedust- 
ing layer discharge outlet 240 is slightly offset from 
the first and third discharge outlets 234 and 238 to 
more easily accommodate the dusting layer deposi- 
1 1 5 tion chute. The second discharge outlet 236 is set 
apart from all of the other discharge outlets due to 
the configuration of the second conduit duct and to 
facilitate equipment arrangements of two laydown 
drums. 

120 The percentage ofthe total airfelt weight per 
absorbent core that will form each ofthe specific 
core components wilt vary according to the size of 
the absorbent article that is being manufactured. 
Thus a large diaper may require a greater percentage 

1 25 ofthe total airfelt weight in the shaped core compo- 
nentthan a medium diaper. Because the axial width 
ofthe ports determine the percentage of airfelt dedi- 
cated to each core component, it is preferable that 
the axial width of each port across the total axial 

1 30 width ofthe splitting member 200 be a ble to be chan- 
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ged according to the core component airfelt weights. 
Accordingly, thesplitter chute 32 is preferably manu- 
factured from a series of plates that are bolted or 
otherwise secu red together in any conventional 
5 mannertoform varying size chambers so that the 
width of each port,and correspondingly the width of 
each conduit duct, may be varied to accommodate 
the particular basis weight required in the final core 
component. 

10 Figure 4 shows a cross-sectional view of a prefer- 
red embodiment of the splitter chute 32 taken along 
sectional line4-4 of Figure 2. The cross-sectional 
view illustrates the configuration of the splitting 
member 200, the third port 206, and the third conduit 

1 5 duct 214 having an inlet 237 and a discharge outlet 
238 in the third chamber or splitting reg ion of the 
splitter chute 32. (While the present invention will be 
described with reference to the third chamber or 
splitting region, it should be understood that the des- 

20 cription is equally applicable to the first cha mber or 
splitting region.) The above elements are preferably 
formed and defined by three plates comprising a top 
plate 400, a downstream plate 402, and a base plate 
404. 

25 The top plate 400 defines a portion of the top wall 
228 or splitting member 200 of the present invention 
as well as a top wall of the third conduit duct 214, a 
portion of the inlet 237, and the upstream edge 406 of 
the third port 206. The portion of the top plate 400 

30 thatdefinestheupstreamedge406ofthethirdport 
206 is shown to be tapered away from the circular 
profile of the splitting member 200. The configura- 
tion is preferred so that the portion of the column of 
fibers directed in the third chamber will begin to de- 

35 partfromthedisintegratingelement28duetothe 
lack of constraint provided by the tapered upstream 
edge406aswell asthefactthateachfiberhasan 
angularvelocity component directed tangentially to 
its angular path which tends to direct or release the 

40 fibers away from the disintegrating element 28. 
The downstream plate 402 defines the portion of 
the splitting member 200 that is downstream of the 
third port 206, a portion of a wall of the third conduit 
duct214,and a portion of the base 218of thesplitter 

45 chute 32. Additionally, the downstream plate 402 de- 
fines the downstream edge or doctor's edge 408 of 
the third port 206. In conventional disintegrating 
apparatus, this doctor's edge is a point where a sign- 
ificant amount of the fibers are removed from the 

50 teeth of the disintegrating element and directed into 
a conduit duct. The result of this removal of the doc- 
tor's edge causes a significant amount of fiber 
clumping along the doctor's edge. However, the 
term "doctor's edge" is used herein for descriptive 

55 purposes. Very little, if any, fibers are removed from 
the teeth 74 of the disintegrating element 28 by this 
edge. Most of the fibers are removed by the effects of 
the pressure differential established adjacentthe 
port and the angularvelocity and momentum ofthe 

60 fibers as the fibers are drawn or pulled away from the 
disintegrating element. Thus, the re is reduced fiber 
clumping along this doctor's edge 408. 

The base plate 402 defines a wall of the third con- 
duit duct 214, as well as a portion ofthe base 218 and 

65 side wall 224 of the splitter ch ute 32. 



Figure 5 shows a cross-sectional view of a prefer- 
red embodiment ofthe splitter chute taken along 
sectional line 5-5 of Figure 2. The cross-sectional 
view illustrates the configuration ofthe splitting 
70 member 200, the second port 204, and the second 
conduitduct212 having an inlet 235 and a discharge 
outlet 236 in the second chamber or splitting region 
ofthe splitterchute 32. (This portion of the second 
chamber is where no dusting layer fiber stream is 
75 formed). The above elements are preferably formed 
and defined by three plates comprising a top plate 
500, a downstream plate 502 and a base plate 504. 
These plates are arranged in a similar mannerand 
define similar portions of the spl itter chute as the 
80 platesshown in Figure4exceptthatthe second port 
204 and the second conduit duct 212 are arranged 
downstream along the splitting member 200 from 
where the first and third ports 202 and 206 are dis- 
posed. The upstream edge 506 and the doctor's edge 
85 508 ofthe second port are also shown in Figure 5. 
Figure 6 shows a cross-sectional view of a prefer- 
red embodiment ofthe splitter chute 32 taken along 
sectional line 6-6 of Figure 2. The cross-sectional 
view illustrates the configuration ofthe splitting 
90 member 200, the dusting layer port 208, the second 
port 204, the dusting layer conduit duct 21 6 having 
an inlet 239 and a discharge outlet 240 and the 
second conduit duct 212 having an inlet 235 and a 
discharge outlet 236, in the dusting layer chamber or 
95 splitting region ofthe splitterchute. While the dust- 
ing layer chamber may be configured in a number of 
different ways, including the configuration shown in 
Figure 4 wherein the second port and duct would not 
be formed in the dusting layer chamber, such emb- 
100 odiments are not preferred. The above elements are 
preferably formed and defined by six plates compris- 
ing a top plate 600, an intermediate plate 602, a 
downstream plate 604, a side plate 606, a base plate 
608, and a wedge plate 61 0. 
105 Thesplittingmember200isformedfromthetop 
surfaces ofthe top plate 600, the intermediate plate 
602 and the downstream plate 604. The intermediate 
plate 602 acts as a separator to define the ports. The 
dusting layer port 208 is defined by the top plate 600 
110 a nd the i ntermediate plate 602 ; the top plate 600 def- 
inlng the upstream edge 612 of the dusting layerport 
208 and the intermediate plate 602 defining the doc- 
tor's edge 61 4 ofthe dusting layer port 208. The 
second port 204 is defined by the intermediate plate 
1 1 5 602 and the downstream plate 604; the intermediate 
plate 604 defining the upstream edge 508, and the 
downsteam plate 604 defining the doctor's edge 510 
ofthe second port 204. The dusting layerconduit 
duct 216 isformed by the top plate 600, the side plate 
120 606, the intermediate plate 602, and the base plate 
608. The second conduit duct 212 is defined by the 
intermediate plate 602, the downstream plate 604 
and the base plate 608. It should be noted thatthe 
second conduit duct 212 is blocked by the wedge 
125 plate 610. The wedge plate 610 is a plate having tap- 
ered ends and a square hole cut vertically through 
the plate so as to block the flow which is in com- 
munication with the dusting layer conduit duct 216 
while permitting theflowofairthrough the dusting 
130 layerconduitduct216. 
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A particularly exemplary splitter chute 32 is con- 
figured of twenty-seven sets of plates across its 
width, each of the plates having a width of five- 
eighths inch ( 1 5.8 mm). Thus, the cumulative 

5 width of the splitter chute 32 is seventeen inches 
( 432mm).Thefirstandthirdchambersare 
configured of from fourto eight plates 
each such that the first and third ports 202 and 206 
each have a width of 2.5 to 5.0 inches 

10 ( 63.5to 127 mm). The second chamber 
is configured of from thirteento twenty 
plates such that the width of the second port 204 is 

8.1 2 to 12.5 inches( 206 

to 317.5 mm). Of these thirteen to twenty 

15 plates, two to four plates are configu- 
red to provide the dusting layer chamber such that 
the dusting layer port 208 has a width of 1 .25 
to 2.5 inches! 31 .75 to 63.5 mm.). 
The dusting layer chamber being laterally spaced 

20 from thefirst chamber by at least two plates or 
1.25inches( 31.75mm). 

The splitter chute 32 is preferably operated such 
that each column ofairthatis drawn through the 
conduit duct has a velocity of six-thousand to 

25 fifteen-thousand feet per minute ( 1 .83 

to 4.57 km per minute), preferably about ten- 
thousand feet per minute (3.05 km per minute) and a 
flow rate of from 7.43 to 18.57 dm 3 /sec/cm preferably 
13.93dm 3 /sec/cm. 

30 Figure 7 shows an expanded cross-sectional view 
of a preferred embodiment of the splitterchute 32 
adjacent any of the ports of the present invention. 
The disintegrating element 28 is shown to be rotat- 
ing in a counter-clockwise direction. The splitting 

35 member 200 having a port 700 isshown to be a cur- 
vilinear surface formed by a top plate 702 and a 
downstream plate 704. The conduit duct 706 is 
formed from the surfaces of the top plate 702, the 
downstream plate 704 and the base plate 708; the 

40 inlet of the conduit duct 706 being designated 710 
and the discharge outlet being desig nated 712. Also 
as shown in Figure 7, the disintegrating element 28, 
the splitting member 200, and the housing (not 
shown) define a narrow flow channel 714 through 

45 which the column of fibers 71 6 is directed. The up- 
stream edge 718 of the port 700 (the edge of the top 
plate 702 adjacent the port 700) isshown in Figure7 
to be tapered away from the disintegrating element 
28. (As previously discussed, this configuration is 

50 preferred so that the fibers m ay begin to release from 
the distintegrating element.) The doctor's edge 720 
or downstream edge of the port 700 (the edge of the 
downstream plate704 adjacent the port 700) is 
shown to have an included angle "A" as defined by 

55 the tangents to the surfaces of the plate. Atangent 
release point, designated by the "X" in Figure 7, is 
the point defined wherein the tangential component 
of angular velocity of thefiberissuch thatthefiber 
tends to release from its angular path away from the 

60 disintegrating element upstream or adjacent the port 
700, it is preferable that the tangent release point be 
configured slightly upstream of the port 700 to pro- 
vide the maximum stripping effectwhile minimizing 
clumping. 

65 It has been found thatthe geometry of the mem- 



bers may have an Important determination upon 
whetherfiber clumping can be minimized. The angle 
"B" formed between the upstream edge 718 and the 
doctor's edge720 defines the actual opening of the 

70 port 700. The actual opening is preferably notgreater 
than 60°, more preferably 15to 
45° and most preferably 30°. The angle 
defined by the angle between the tangent release 
point, X, and the doctor's edge 720 defines an effect- 

75 ive opening of the port 700. The effective opening is 
preferably not greater than 75°, more prefer- 
ably 30 to 60°, and most preferably 
40 to 45°. Thus the tangent release 
point should not be disposed upstream of the port 

80 700 by more than fifteen degrees (15°). It has 
also been found that the included angle, angle "A", 
is preferably 1 5 to 60°, most preferably 
45°. It should also be noted thatthe angle be- 
tween the ports from center-to-center should prefer- 

85 ablybenotgreaterthan 90°, more preferably 
30to 60°, and most preferably 
45° to achieve a sufficient separation between the 
ports to minimize interaction between the ports. 
Referring to Figure 7, the operation of the appar- 

90 atus of this invention will be described. The column 
of fibers716 is directed around theflow channel 714 
along the splitting member 200 of the splitterchute 
32 by the pumpint action of the disintegrating el- 
ement 28. The column of fibers 71 6 is directed along 

95 thecurvilinearsurfaceof thesplitting membersuch 
that angular motion and thus angularvelocity and 
momentum is imparted to each of the fibers in the 
column. A high velocity column of air issimu- 
Itaneously directed through the conduit duct 706 and 

100 pastthe port 700. This column of air may be provided 
by any conventional means (not shown) such as a 
blower positioned to inject air through the inlet710 
of the conduit duct 706 or a vacuum means posi- 
tioned downstream of the discharge outlet712, pre- 

1 05 ferably below the foraminous forming element of the 
drum-type airlaying apparatus so as to draw ambient 
airthroughthe inlet 710 of the conduitduct706. 

While not wishing to be bound by theory, by main- 
taining a column of high velocity air [at least 3048 

110 cm/sec and more preferably 6080 cm/sec) flowing 
through the conduit ducts, it is believed that a pres- 
sure differential or low pressure zone is created be- 
tween the pressure in theflow channel and the pres- 
sure in the conduit duct adjacentto or below the 

115 ports. Because of the pressure different! a I created by 
the movement ofthecolumn of air and the angular 
velocity and mass-derived momentum of the fibers, 
thefiberstend to pull away from the disintegrating 
element and can be directed along the pathway crea- 

120 ted by the tapered edge of the upstream edge of the 
port while they are being drawn into the first conduit 
duct as a result of the pressure differential. Thus the 
fibers need not be split-off by the mechanical action 
of a doctor's edge, but are split-off as a result of air 

1 25 and fiber momentum, thereby minimizing clumping 
dueto theabsence of mechanical edgesorwalls. 

The stream of fibers which is drawn into the con- 
duit duct subsequently becomes entrained in the 
column of air, the resultant stream of air-entrained 

130 fibers being directed downstream and out of the dis- 
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charge outlet into the corresponding deposition 
chute. This process is repeated along each of the 
ports so as to create multiple, independent streams 
of air-entrained fibers. 
5 The deposition chutes provide a means for direct- 
ing steams of air-entrained fibers from the splitter 
chute 32 to one of the airlaying means and for dep- 
ositing the fibers onto the airlaying means. The dep- 
osition chutes also preferably decelerate the air- 

10 entrained fiber streams and orient thefiber streams 
from the discha rge outlets to be compatible with the 
width and location of the airlaying means. 

The deposition chutes may comprise any mem- 
bers that are known in the art that are capable of per- 

1 5 forming the above functions. Preferably, the deposi- 
tion chutes comprise ducts that are designed so as to 
decelerate the fiber streams and minimize clumping 
of the fibers during their reorientation from the split- 
ter chute to the airlaying means. The deposition 

20 chute should be designed to provide a reduction in 
airspeed with a minimum of chute contraction and 
expansion angles. Preferably the chutes provide 
about a two-thirds reduction in airspeed and more 
preferably reduce the air speeds by a factor of 3 so 

25 that the fibers do not impact the laydown drum at a 
high velocity. Thus, the walls of the deposition 
chutes should have various curves and tapers to pro- 
vide a gradually increasing cross-sectional area to 
reduce the velocity of the fiber streams. The deposi- 

30 tion chutes preferably have a rectangular cross- 
sectional area. 

As shown in Figure 8, the first deposition chute 36 
preferably comprises a "Y-shaped" configuration so 
as to merge the first and third fiber streams into a 

35 primary or combined fiber stream. Preferably, the 
first deposition chute 36 is designed to minimize the 
turbulence encountered with the merging of the two 
fiber streams. Thus, this chute preferably usesafifth 
order polynomial curve profile or other profiles hav- 

40 ing their first and second derivative equal to zero so 
as to blend the fiber streams into a single stream. 

As shown in Figure 1 , the apparatus 20 and more 
particularly the first deposit ion chute 36, is prefer- 
ably provided with a means for providing discrete 

45 particles of absorbent gelling material. The absor- 
bent gelling material injection apparatus 40 or 
means mixes discrete particles of absorbent gelling 
material with the combined or primary stream of air- 
entrained fibers priorto the deposition of the stream 

50 onto the first airlaying means. An exemplary type of 
injection means is shown in U.S. Patent 4,551 ,1 91 
issued to Ronald W. Kockand John A. Esposito on 
Novembers, 1985. 
The injection means preferably comprises a 

55 hopper (not shown) for storing a quantity of absor- 
bent gelling material, a feed device (not shown) for 
metering the release of absorbent gel ling material 
through an inlet duct 172 into an eductor 174 which 
entrains the absorbent gelling material in air, and a 

60 spreadung duct 176 which provides air-entrained 
absorbent gelling material particles to thefiber 
streams. The absorbent gelling material is then en- 
trained in and mixed with the fiber streams before 
the admixture is deposited on the laydown drum. 

65 Any other suitable injection means as are known in 



the art may also be used for the invention. In addi- 
tion, any of the other deposition chutes may be prov- 
ided with absorbent gelling material injection means 
as are required. 

70 The uniting means or apparatus provide a means 
for uniting the web components. "Uniting" is used 
herein to denote that the webs are broughttogether 
in a direct or indirect relationship to form an airlaid 
fibrous web. While many uniting apparatus are 

75 known in the art, a preferred uniting apparatus com- 
prises a pair of uniting rolls upon which a continuous 
stream of enwrapped insert core components are 
directed to be positioned adjacent the shaped core 
components. 

80 Any other uniting means, including embodiments 
wherein the insert core components are blown-off of 
the first airlaying means directly onto the shaped 
core components, are also contemplated by the pre- 
sent invention. 
85 The first and second airlaying meansorapparatus, 
forforming fibrous webs are shown in Figure 1 to 
preferably comprise drum-type airlaying apparatus. 
While the airlaying apparatus of the present inven- 
tion may alternatively comprise a number of dif- 
90 ferent configurations such as a moving foraminous 
screen, a drum-type airlaying apparatus is especially 
preferred. Typical drum-type airlaying apparatus 
useful in the present invention are shown in U.S. 
Patent 4,388,056, issued to F. B. Lee and O. Jobes, Jr., 
95 on June 14, 1983, and U.S. Patent Application Serial 
Number 576,098, filed on February 1 , 1 984 by B. R. 
Feist, J. E. Carstens and D. A. Peterson. 

While the present invention can be practiced using 
a drum-type airlaying apparatus either which forms 

100 an endless or continuous web or which forms dis- 
crete webs or articles, the foil owing description will 
be related to a drum-type airlaying apparatus for 
making discrete fibrous webs. 
The first drum-type airlaying apparatus 34 is 

105 shown in Figure 1 to comprise a first deposition or 
laydown drum 1 00 having a foraminous forming el- 
ement (not shown) disposed about the drum's per- 
iphery; a first scarfing roll 102; a first blow-off means 
or nozzle 1 04; a first take-away conveyor 62 disposed 

110 about mounting rolls 106; andafirsttransfer 

vacuum box 108 positioned beneath the upper run of 
the take-away conveyor 62. The second drum-type 
airlaying apparatus 46 preferably comprises a 
second deposition or laydown drum 1 1 0 having a 

115 foraminous forming element (notshown); a second 
scarfing roll 1 12; a second blow-off means or nozzle 
114; a second take-away conveyor 66 disposed 
about mounting rolls 116; and a secondtransfer 
vacuum box 118 positioned beneath the upper run of 

120 the second take-away convey or 66. Means not 
shown in Figure 1 include meansfordriving the 
drums, differential pressure means including a 
vacuum plenum duct, fan and a fan drive to draw 
fiber-depleted air through either the foraminous for- 

125 ming elements and to exhausttheairout of the drum 
through a duct. 

Thus, the apparatus 20 provides a means for con- 
verting an endless length or roll of drylap material 
into a succession of fibrous webs for use as absor- 

130 bent cores in disposable diapers, catamenial napkins 
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and the like. As shown in Figure 1, a roll of dry lap 
material 24 is unrolled into a sheet which isadvan- 
ced to the disinteg rator 26. The sheet is fed radial ly 
into the disintegrator 26 bythepairofcounter- 
5 rotating metering infeed rolls 22. An intet opening 80 
in the housing 30 of the disintegrator 26 receives the 
fibrous sheet and guides it to the inner end of the 
housing 30 where the edge of the fibrous sheet is dis- 
integrated into a column of fibers disposed across 

10 the axial width of the housing 30. The column of 
fibers is directed around the flow channel 78 by the 
pumping action of the disintegrating element 28 to 
the splitter chute 32. The column of fibers is split into 
multiplefiberstreams that are entrained in air by the 

15 splitterchute32,theair-entrainedfiberstreams 
being directed out of the splitter chute 32 into the de- 
position chutes. 

A dusting layer fiber stream 56 is directed through 
the dusting layer deposition chute 42 to the first 

20 laydown drum 100 where thef ibers are deposited on 
the fo ram in ous forming element of the first laydown 
drum 100. Preferably, a first fiber stream 54 and a 
third fiber stream (not shown) are merged in and dir- 
ected through thefirst deposition chute 36 where the 

25 combined or primary fiber stream is mixed with dis- 
crete particles of absorbent gelling material that are 
injected Into the first deposition chute 36 by the 
absorbent gelling material injection apparatus 40. 
The resultant admixture is directed to the first 

30 laydown drum 100, whereupon the fiber/absorbent 
gelling material admixture is deposited and collec- 
ted on the foraminous forming element overthe 
dusting layer, downstream of the position where the 
dusting layer was formed. The fiber-depleted en- 

35 trainmentairis drawn through the foraminous for- 
ming element by the vacuum maintained behind the 
foraminous forming element. The resultant first web 
component is then transferred to the first take-away 
conveyor 62 by the blow-off nozzle 104 and the trans- 

40 fer vacuum box 108 located underthe conveyor belt. 
The second web component is preferably formed in 
a similarmanner as thefirst web component by dir- 
ecting a second fiber stream 58 through the second 
deposition chute 48, by depositing and collecting the 

45 second fiber stream 53 on the foraminous forming 
element of the second laydown drum 100; and by 
transferring the resultant second web component 
onto a second take-away conveyor 66. 
Before uniting the web component, the web com- 

50 ponents may be finished by different operations 
such as calendering, enwrapping or reinforcing the 
webs as are known in the art. As shown in Figure 1 , 
thefirst web component Is enwrapped in tissue by 
means of a folding board, whereupon the con- 

55 tinuous stream of enwrapped first core components 
is directed to the uniting rol Is. The web com ponents 
are then united by directing the continuous stream of 
enwrapped first web components overthe uniting 
means or rolls 52 whereupon they are brought into 

60 contact with the second web component. Other con- 
verting operations as desired may then be effected 
upon the resultant fibrous web downstream from the 
uniting means or rolls 52 to produce a finished dis- 
posable absorbent article such as a disposable 

65 diaper. 



Rgure 9 shows an enlarged sectional view of a pre- 
ferred em bod iment of the first drum-type a irlaying 
apparatus 34 of the present invention. As shown in 
Figure 9, the apparatus forforming fibrous webs 
70 having discrete particles dispersed therein or having 
a multiplicity of layers preferably comprises a 
laydown drum 1 00 having a foraminousforming el- 
ement consisting of a plurality of formation cavities 
120 circumferentially spaced about the periphery of 
75 the drum 100. The number of cavities 120 can be 
varied depending upon the size of the drum 100 or 
the size ofthewebsto be formed. In the embodiment 
shown, the drum 100 contains six cavities. A plurality 
of ribs 1 22 are mounted within the interior of the 
80 drum 100 to define a dusting layer vacuum chamber 
124, a first or primary vacuum chamber 1 26, a hold- 
down vacuum chamber 1 28, and a blow-off chamber 
130 having a blow-off means or nozzle 104. Each of 
the vacuum chambers is connected to a suitable 
85 source of vacuum (not shown) by vacuum ducts (not 
shown). The apparatus also preferably comprises a 
dusting layer deposition means such as a dusting 
layer deposition chute 42 and hood 44 for directing a 
dusting layer stream of air-entrained fibers to a dust- 
90 ing layer sector 132 of the laydown drum 100. The 
dusting layer hood 38 has a first sector 134 that circu- 
mferentially spans the entire dusting layervacuum 
chamber 1 24 and a second sector 135 that circum- 
ferentially spans a portion of thefirst vacuum 
95 chamber 1 26. A first or primary deposition means 
such as a first deposition chute 36 and hood38for 
directing a first stream of air-entrained fibers to a 
first sector 136 of the laydown drum 100 is also 
shown in Figure 9, thefirst hood 38 having sufficient 

100 circumferential span to enclose the remaining por- 
tion of the first vacuum chamber 126. The apparatus 
further comprises a scarfing roll 102; a sealing roll 
137; and a take-away conveyor 62 having an endless 
stream of discrete fibrous webs 138 or insert core 

105 components moving on the conveyor 62. 

A critical feature of this invention is that the first 
vacuum chamber 1 26 is disposed not only subjacent 
the entire first hood 38 but also under the down- 
stream or second sector 1 36 of the dusting layer 

1 1 0 hood 44 so that approximately equal pressures are 
established adjacentthe intersection point 140of the 
hoods. Since each of the hoods preferably has a cir- 
cumferential span of one complete cavity 120 (meas- 
ured from the edge of a first cavity to the same edge 

115 0 f a second cavity) or approximately 60 degrees for a 
six cavity drum, the first vacuum cham ber 1 26 must 
have a circumferential span of greater than one 
chamberor about75 degrees forthe embodiment 
shown in Figure 9. Although the circumferential span 

120 of that portion of the first vacuum cham ber 126 
underthe dusting layer hood 44 (i.e. the circum- 
ferential span of the second sector 1 35 of the dusting 
layer hood 44) has not been found to be particularly 
critical, there should be sufficient circumferential 

125 span as to allow a minimal transition zone between 
the dusting layer hood 44 and the first hood 38. This 
minimal circumferential span decreases as the 
number of cavities 120 increases as the number of 
cavities 100 decreases. 

1 30 Another critical featu re is that a small gap 1 42 must 
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exist between the outer surface of the laydown drum 
100 and the point of intersection 140 of the hoods to 
allowfor equalization of pressure in the portions of 
each hood adjacent the intersection point. If no gap 
5 existed, then there could be differential pressures in 
each hood so that as the drum brought the edgeof 
the dusting layer into the first hood 38, this pressure 
differential couldcausethe dusting layerto liftoff of 
the screen or shear. If the gap is too large, the two 

10 deposition chutes essentially merge into one and the 
independent dusting layer concept is not achieved. 
Thus a gap 142 of not more than 13 mm isdesirable 
with a 3 mm gap being preferable so that the pres- 
sure may equalize in each portion of each hood that 

15 is adjacenttothe intersection point 140. 

Another important design criterion is that each of 
the hoods should have a relatively wide circular 
taper near the intersection point 140 so that the fibers 
that are directed toward the laydown drum in this 

20 area do not impinge on the dusting layer at an acute 
angle. When fibers impinge upon the dusting layer at 
an acute angle, the fibers have a component of 
velocity which is parallel to the surface of the drum, 
thus the fiberstend to cause the fibers constituting 

25 the dusting layerto lift or shear. The critical shear 
velocity has been determined to be 2032 cm/sec the 
chute geometry being designed with this as a limi- 
ting factor. Thus it is desirable that the fibers impinge 
upon thefibers of the dusting layer at an angle as 

30 close to perpendicular as possible because the shear 
component wou Id not exist Thus, each of the hoods 
should have a relatively wide circular taper so that 
the fibers do not impinge upon the dusting layer at 
an acute angle or exceed the critical shear velocity. 

35 As shown in Figure 9, each of the hoods has about a 
75 mm radius of curvature adjacentthe intersection 
point. 

The operation of the apparatus is as follows. The 
dusting layer stream of fiber is directed toward a cir- 

40 cumferential span or dusting layer sector 1 32 of the 
periphery of the laydown dru m 1 00 th rough the dust- 
ing layer deposition chute 42 and the dusting layer 
hood 44. The circumferential span preferably being 
equal to the span of one cavity 1 20 or 60° degrees if 

45 six cavities 120 a re used. The fibers are deposited 
ontothefoaminousforming element of one of the 
cavities 1 20 on the drum 1 00 while the entrapment 
air is being drawn through the foraminous forming 
element by the vacuum maintained in the dusting 

60 layer vacuum chamber 1 24 as well as by the vacuum 
maintained in the primary or first vacuum chamber 
1 26. Thus the dusting layer is formed by the collected 
fibers ontheforaminousforming element. 
As the drum rotates, the dusting layer passes from 

55 the influence of the dusting hood 44 to the influence 
of the first hood 38 where a first stream of air- 
entrained fibers are being directed generally radially 
toward the periphery of the drum. However, it should 
be noted that the dusting layer has already been 

60 transferred to the influence of the first vacuum 
chamber 126 prior to passing between the hoods 
such that the pressure differential and velocity of the 
first stream do not have a tendency to shear the dust- 
ing layer apart. Thefibers of the first fiber stream are 

65 thus deposited over the dusting layerwhile the en- 



train ment air is drawn through the foraminous for- 
ming element by the vacuum maintained in the 
primary or first vacuum chamber 1 26. The first or 
primary layer is formed by the collected fiber/AG M 

70 admixture overthe dusting layer. Sincethe dusting 
layer is substantially left intact, discrete particles of 
absorbent gelling material do not tend to be drawn 
through theforaminous forming element nor plug it 
due to the blocking effect of having a layer of fibers 

75 already covering the void spaces in theforaminous 
forming element. 

The resultant fibrous web then passes underthe 
scarfing roll 102 where the web is leveled. The fib- 
rous web 1 38 or insert core component is then trans- 

80 ferred to the take-away conveyor 62 by the joint ac- 
tion of the blow-off nozzle 1 04 and the vacuum 
maintained underneath the conveyor belt. The fib- 
rous web 1 38 is then conveyed downstream to sub- 
sequent converting operations to produce a finished 

85 disposable absorbent article such as a disposable 
diaper. 

CLAIMS 

90 1 . An apparatus for providing a multiplicity of 
stream s of a i r-ent ra i ned f i b e rs by spl itti n g a co I u m n 
of fibers into multiple fiber streams and by independ- 
ently entraining each of the fiber streams in air, said 
apparatus comprising: 

95 a splitting member having 
a first port, and 

a second port at least partially laterally spaced 
from said first port, 

wherein a column of fibers is directed along said 

100 splitting memberto said ports; 

first conduit means for directing a column of air 
past said first port so as to cause a portion of the 
column of fibers to split off and be drawn into said 
first conduit means to form a first fiber stream, and 

105 for entraining thefirstfiber stream in the airto direct 
the first fiberstream downstream,said first conduit 
means being in communication with said first port; 
and 

second conduit means for directing a column of air 

1 1 0 past said second port so as to cause a portion of the 
column of fibers to split off and to be drawn into said 
second conduit means to form a second fiberstream, 
and for entraining the second fiber stream in the air 
to direct the second fiber stream downstream, said 

1 1 5 second conduit means being in communication with 
said second port. 

2. An apparatus according to claim 1 wherein 
said second port is spaced longitudinally down- 
stream of said first port. 

120 3, An apparatus according to either one of claims 
1 and 2 wherein said second port is offset so as to be 
completely laterally spaced from said first port. 

4. An apparatus according to any one of claims 
1-3 wherein said splitting member hasa third port 

125 laterally spaced from said first port and said second 
port, and further comprising a third conduit means 
for directing a column of air past said third port so as 
to cause a portion of the column of fibers to split off 
and be drawn into said third conduit means to form a 

130 third fiber stream, and for entraining the third fiber 
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stream in the airto direct the third fiberstream 
downstream, said third conduit means being in com- 
munication with said third port 
5. . An apparatus according to claim 4 wherein 
5 said third port is longitudinally aligned with said first 
port. 

6. An apparatus according to claim 5 wherein 
said second port is disposed laterally between said 
first port and said third port. 
10 7. An apparatus according to anyone of claims 
4-6 wherein said first port and said third port are 
symmetrically disposed about the centerline of the 
apparatus. 

8. An apparatus according to any one of claims 
15 1-7 wherein said splitting member has a dusting 

layer port longitudinally aligned with and laterally 
spaced from said first port and laterally aligned with 
and longitudinally spaced from a portion of said 
second port, and additionally comprising a dusting 

20 layerconduit meansfor directing a column of air 
past said dusting layer port so as to cause a portion 
of the column of fibers to split off and be drawn into 
said dusting layer conduit means to form a dusting 
layerfiberstream,andforentraining the dusting 

25 layer fiber stream in the air to direct the dusting layer 
fiberstream downstream, said dusting layerconduit 
means being in communication with said dusting 
layer port. 

9. An apparatus according to any one of claims 
30 1-8 wherein said splitting member comprises a duct. 

10. An apparatus according to anyone of claims 

I- 9 wherein said splitting member is curvilinear. 

11. An apparatus according to claim 1 0 wherein 
said curvilinear splitting member has a doctor's edge 

35 disposed on the downstream side of each of said 
ports. 

12. An ap paratus according to either one of 
claims 1 0 and 1 1 wherein each of said ports has an 
effective opening of not greater than 45°. 

40 13. An apparatus according to any one of claims 
1 0-1 2 wherein each of said ports has an actual open- 
ing of not greater than 30°. 

14. An apparatus according to any one of claims 

II- 13 wherein said doctor's edges each have an in- 
45 eluded angle of notgreaterthan 45°. 

1 5. An apparatus according to any one of claims 
1 0-1 4 wherein said second port is circumferentially 
disposed downstream at least 45°from saidf irst 
port. 

50 1 6. An a pparatus according to any one of claims 
1 -1 5 wherei n said first con duit means and said 
second conduit means each comprise a conduit 
duct having an inlet and a discharge outlet. 

17. An apparatus according to claim 16asdepen- 
55 dent on any one of claims 1 0-1 5 wherein each of said 

conduit ducts has a radius of curvature of not less 
than 152.5 mm, 

18. An apparatus according to claim 16 as depen- 
dent on any one of claims 10-15 wherei n said inlet 

60 hasanaerodynamicshape. 

19. An apparatus according to any one of claims 
1 6-18 wherein said conduit ducts are rectilinear. 

20. An apparatus according to anyone of claims 
1-19further comprising: 

65 a disintegratorforfibrous material comprising 



a rotary cylindrical disintegrating element rotat- 
able about its cylindrical axis, and 

a housing for said disintegrating element; 

a splitter chute comprising said splitting member 
70 being joined to said housing, 

wherein said disintegrating element, said housing, 
and said splitting member definea flow channel 
through which the column of fibers is directed. 

21 . An apparatus according to claim 20 addition- 
75 allycomprisingafirstvacuummeansfordrawinga 

column of airthroughsaidfirst conduit means, and a 
second vacuum meansfor drawing a column of air 
through said second conduit means. 

22. An apparatus according to either one of 
80 claims20and21 wherein said splitter chute is 

formed from a series of plates secured together. 

23. A method for providing a multiplicity of 
streams of air-entrained fibers, said method com- 
prising the steps of: 

85 providing a column of fibers; 

passing the column of fibers along a splitting 
member having a first port and a second port; 

directing a column of air through a first conduit 
means and past said first port so as to split off a first 
90 fiberstream from the column of fibers and to draw 
said firstfiber stream into said first conduit means; 
entraining the first fiber stream in the air; 
directing a column of airth rough a second conduit 
means and past said second port so as to split off a 
95 second fiber stream from the column of fibers and to 
draw said second fiber stream into said second con- 
duit means; and 
entraining the second fiber stream in the air. 
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